Peripheral giant cell granuloma (PGCG) is a common reactive gingival lesion that histologically resembles the central giant cell granuloma, and is a central lesion of the jaws. Occasionally, central giant cell granuloma-like lesions may be seen in association with hyperparathyroidism. Rarely, PGCG-like lesions have been described in a background of hyperparathyroidism. We describe the case of a 91-year-old woman taking teriparatide for the treatment of osteoporosis and presented with a peripheral giant cell granuloma of the mandibular posterior area.
Introduction
Peripheral giant cell granuloma (PGCG) is a common benign reactive hyperplastic lesion of the gingiva or alveolar mucosa [1] - [3] , presented as a painless well-demarcated, red-purple, sessile or pedunculated exophytic 
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soft tissue lesion that arises from the gingiva and may be secondarily ulcerated. PGCGs rarely exceed 2 cm in diameter [4] - [7] . PCGCs may be associated with local irritating factors, such as tooth extraction, poor dental restorations, food impaction, ill-fitting dentures and dental calculus [8] - [10] . PGCGs can occur at any age, but most commonly are noted between the fourth and sixth decades and appear to be more common in women, with the most prevalent site being the posterior mandibular alveolar mucosa [2] PGCG is histologically indistinguishable from its central counterpart, the central giant cell granuloma (CGCG) and the brown tumor of hyperparathyroidism [14] - [18] . Histologically, these lesions demonstrate abundant multinucleated giant cells in a fibroblastic matrix [2] [4] [19] . Even though brown tumor, PGCG and CGCG are clinically and histologically similar, lesions from hyperparathyroidism are rarely observed because hyperparathyroidism is typically diagnosed at an early stage. Moreover, brown tumors of hyperparathyroidism are usually central lesions, and characterized by extensive proliferation of fibroblastic tissue and a high-number of multinucleated osteoclast-like giant cells [15] . Even though, brown tumors are usually centrally located, there have been occasional reports of PGCG-like lesions associated with hyperparathyroidism [14] [18] [20] . A key feature of hyperparathyroidism is hypercalcemia [21] . Teriparatide and recombinant PTH, utilized for the treatment of osteoporosis, can also lead to transient hypercalcemia [17] [22] [23] . If hypercalcemia was observed with teriparatide treatment, it would occur within 4 -6 hours of teriparatide injection, returning to normal levels soon after. However, the hypercalcemia can be persistent. [22] .
We describe a 91-year-old female taking teriparatide for osteoporosis and presented with presented with a recurrent peripheral cell giant granuloma of the mandibular posterior area. As part of her dental treatment, tooth #20 was extracted in May 2007. One week after tooth extraction, thepatient presented with a purulent discharge at the extraction site, and was placed on amoxicillin. Three weeks postextraction, during a follow-up appointment, the patient reported what she believed was a root tip at the site of the extraction. On examination, a small bone sequestrum was noted, which was removed.
Case Presentation
In October 2007, the patient was referred to the periodontal clinic for biopsy of a 1 cm yellow-reddish, ulcerated sessile nodulearising from the extraction socket of tooth #20. Clinically, the lesion resembled a pyogenic granuloma (Figure 1(a) ). The radiographic exam showed a normal extraction site (Figure 1(b) ).
The extraction socket of tooth #20 was curetted and an excisional biopsy was performed. Microscopically, the tissue consisted of an ulcerated section of mucosa surfaced by fibrin with enmeshed neutrophils overlying a proliferation of cellular mesenchymal tissue composed of plump, ovoid-shaped nuclei with abundant multinucleated giant cells and extravasated erythrocytes (Figure 1(c) ). Foreign material was not identified. Based on the soft tissue location of the lesion, the final diagnosis was peripheral giant cell granuloma. At the one-week follow-up appointment, the lesion had recurred (Figure 2(a) ). During that time biochemical serum analyses demonstrated elevated serum calcium and PTH levels (112 ng/L; N < 25 ng/L) [24] .
One month later, re-excision was performed in the area of the recurrent lesion (Figure 2(c) ), which was again consistent with a peripheral giant cell granuloma on histopathologic examination. One month post-operatively, the area had healed normally (Figure 2(d) ). The patient presented for a re-evaluation appointment in January of 2008, and the area had healed uneventfully. The last follow-up with the patient was 2 months after the procedure and the lesion had not recurred by that time (Figure 2(e) ).
Discussion
This case report described a 91-year-old female patient taking teriparatide for the treatment of osteoporosis and presented with a PGCG. In the case presented here, the PGCG recurred soon after the first PGCG excisional biopsy. Even though PGCGs have a history of recurrence, we hypothesized that the recurrence occurred because the patient had being treated for osteoporosis with teriparatide.
PGCC is a benign gingival lesion that may be histologically indistinguishable from CGCG. Brown tumors of hyperparathyroidism are usually located within the jaws, rendering them indistinguishable from CGCGs. However, there have been occasional reports that PGCGs can also be associated with hyperparathyroidism [14] [15] [20] . This patient was presented with elevated calcium and PTH levels which could have been associated with teriparatide use, thus the question of whether the development of the lesion was related to the use of this medication was raised. Given that hyperparathyroidism is an endocrine disorder characterized by an increase in the secretion of PTH and is associated with brown tumors [15] [21] [25] [26], our hypothesis that this lesion could have been a result of hyperparathyroidism would appear plausible. However, we cannot exclude the potential role of local irritating factors, such as the presence of small fragments of necrotic bone in the extraction site.
Our patient had elevated PTH and calcium levels. Typically, teriparatide half-life is approximately one hour when administered subcutaneously. However, there have been reports that patients with renal impairment can have an increased half-life of teriparatide. Transient hypercalcemia was observed in women treated with teriparatide and also in subjects with renal impairment [22] [27] . The cause of the elevated PTH levels and calcium levels in the patient reported here is unknown, as her glomerular filtration rate was not assessed and therefore her renal status was unknown. Moreover, a limitation of this study is that we do not have blood test results to demonstrate reduction in the concentration of PTH and Ca following the excisional biopsies. These blood test results would assist in establishing causality of the hyperparathyroidism and the PGCG. This case report suggests that the hyperparathyroidism may have contributed to the development of the peripheral giant cell granuloma. However, we cannot exclude the potential role of local irritating factors.
